Methane emissions from ruminant livestock are considered to be one of the more potent forms of greenhouses gases contributing to global warming. Many strategies to reduce emissions are targeting the methanogens that inhabit the rumen, but such an approach can only be successful if it targets all the major groups of ruminant methanogens. Therefore, a thorough knowledge of the diversity of these microbes in breeds of buffaloes, as well as in response to geographical location and different diets, is required.
INTRODUCTION
Methanogens are members of the domain Archaea, and fall within the kingdom Euryarchaeota (48) Methanogens are integral to carbon cycling, catalyzing the production of methane and carbon dioxide, both potent greenhouse gases, during organic matter degradation in anaerobic soils and sediment (8) . Methanogens are widespread in anaerobic environments, including tundra (30) , freshwater lake and wetland sediments (7, 13) , estuarine and marine sediments (2), acidic peatlands (3, 17) , rice field soil (8, 16) , animal guts (33), landfills (22) , and anaerobic digesters treating animal manure (1, 34) , food processing wastewater (23) , and municipal wastewater and solid waste (15, 53) . Interest in methanogens 133 Singh Contribution of methane emission in India by buffalo is 42% (11) . Reducing enteric methane emissions has been identified as one way of lowering global methane emissions. However, the effectiveness of any strategy that will reduce greenhouse gas emissions and also increase production or nutritional efficiency will likely depend upon having an understanding of the numbers and/or distribution of methanogen species among ruminant livestock. Several species of methanogens have been isolated from ruminants, but few have been consistently found in high numbers (35) and it is likely that major species of rumen methanogens are yet to be identified (31, 50 Methanogens are difficult to study through culture-based methods, and therefore many researchers have instead used culture-independent techniques to study methanogen populations. The 16S rRNA gene is the most widely used target for gene surveys, and a number of primers and probes have been developed to target methanogen groups (16, 26, 29, 28, 32, 39, 37, 45, 15, 49) . Methanogens are frequently found in association with protozoa (41, 21, 42, 43, 38) . To date, relatively little is known of the dominant methanogens in ruminants, particularly Surti buffaloes in western India. This paper uses comparative sequence analysis of cloned 16S rRNA genes (rDNA) amplified from total DNA extracted from rumen fluid to analyse the dominant methanogens present in the rumen of Surti buffalo.
MATERIALS AND METHODS

Sampling and DNA extraction
The experiments were carried out on 3 adult Surti The total DNA mixture (pooled) was used as a template in PCR to amplify 16S r DNA.
PCR primers and amplification
The primers used were 1Af (5' -TCYGKTTGATCCY GSCRGAG-3' ) and 1100Ar (5' -TGGGTCTCGCTCGTTG-3' ). 
RESULTS AND DISCUSSION
One hundred seventy one 16S rDNA sequences were analyzed. On the basis of sequence similarity, all of the sequences were related to methanogens. The sample preparation technique, centrifugation before DNA extraction, allowed us to preferentially examine methanogens isolated from the fluid fraction of rumen contents. Two distinct clusters were generated by Maximum Parsimony method analysis of sequences (Fig. 1) (Fig. 1) .Although, the rDNA sequences may represent species of Methanobacterium bryantii. A total of 1 OTUs representing 2.9% of total clones were closely related to cultured species belonging to order Methanosarcinales.
Out group Further studies are needed to examine methanogen diversity in goat, sheep and dairy cattle located in the Gujarat state. Such studies would significantly enhance our knowledge and ability to use novel methods to manipulate the rumen methanogen populations to reduce methane production from ruminant animals. Reducing enteric methane emissions is likely to be one of the key mitigation strategies for the reduction of greenhouse gas emissions in the agricultural sector.
